The development of specialized epithelial derivatives in mammalian skin such as hair and vibrissae has not been subjected to detailed experimental analysis. Chase (1) and Rawles (2) suggested that the development of hair and of vibrissae involved an inductive interaction between the epidermis and dermis of developing skin. This suggestion was based mainly on certain similarities between the deVelopmental anatomy of hair and vibrissae, and that of feathers.
In feather development the role of inductive interactions between condensations of dermal cells and the overlying epidermis has been well substantiated by a number of experimental studies (3-5). Also, in post-embryonic development feather formation depends on the dermal papilla, since regeneration of feathers does not occur in its absence (6). Similar condensations of dcrmal cells associated with the epidermis have been described in mammalian skin during the development of pelagc and vibrissal hair, in vivo and in vitro. Furthermore, the presence of a dermal component in pelage and vibrissal hairs is considered necessary for the maintenance and regeneration of these structures in the adult mammal (7, 8) . These anatomical analogies between feathers and hair suggested that the basic mechanisms involved in hair development might also be dependent on cpidcrmal-dcrmal interac- maintenance or regeneration of previously differentiated structures. The present work was carried out exclusively on embryonic skin, using cleanly separated epidermis and dermis from mid-dorsal and from snout skin of embryonic mice prior to and during early follicle development. The separated layers from the two areas were reciprocally exchanged and the development of the rccombinants was studied in tissue culture with reference to epidermal-dcrmal interactions. In addition, the developmental propensities of cells from these regions were examined in aggregates of dissociated cells grafted to the chorioallantoic membrane.
The basic approach taken in this study was to disrupt partly or completely the epidermaldcrmal relationships of embryonic skin prior to and during the development of pelage and vibrissal hair and to study the development of integumental structures following recombination of tissue components and reconstruction of tissue fabrics from single cells.
MATERIALS AND METHODS
Swiss Albino mouse embryos of 11-14 days of gestation were used in this study. The ages of the embryos were calculated from the appearance of a vaginal plug in mated females and by comparison with Gruenberg's (10) description of external characteristics of embryonic mice.
The mid-dorsal skin from 14-day old embryos was dissected free of the body wall and cut into a number of smaller pieces approximating the size of the vibrissal region used in the experiment. Skin from the snout of 11-, 12-, and 13-day old embryos encompassing the region of vibrissal growth was dissected from both sides of the head. Moscona (11) demonstrated that early embryonic epidermis and dermis could be separated by incubating the skin fragments in a solution of trypsin. More recently, Szabo (12) and Rawles (4) have shown that prolonged treatment at low temperatures facilitated separation in skin from older embryos. In this study, fragments of isolated mid-dorsal and snout skin were treated with 1% trypsin (Difco Bacto-trypsin, 1:250) in Tyrode's solution for 2-3 hours at 4° C. Following this treatment the epidermis could be separated from the dermis. In some cases, especially with mid-dorsal skin from 14-day old embryos and snout skin from 13-day embryos, it was necessary to free the loosened epidermis from the dermis by gently prying with a sharp iris knife. The separated layers were ex-254
